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angiolipoma, myofibroma, and glomus tumor, but is assumed
to represent a specific perivascular myoid cell (myopericyte)
neoplasm.1 The term myopericyte was coined by Dictor et al5 to
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Abstract: Intravascular myopericytoma (IVMP), regarded as a variant
of myopericytoma, is a rare tumor. Very few cases have been described,
none in the foot.
The first case of IVMP located in the heel of the foot is described in
this article. A literature review is reported of all cases of IVMP
published in the English literature.
A 48-year-old man possessed an IVMP on the heel of the right foot.
The physical examination and histopathological and ultrasound studies
are described. The literature review yielded 5 cases of IVMP, 2 of which
were in the thigh and 1 each in the oral mucosa, the periorbital region,
and the leg.
The possibility that these lesions may be malignant suggests that the
histopathological study of vascular tumors should include immunohis-
tochemical tests.
(Medicine 94(11):e642)
Abbreviations: H&E = hematoxylin and eosin, IVMP =
intravascular myopericytoma, SMA = smooth muscle actin.
INTRODUCTION
M yopericytoma, first described by Granter et al in 1998,
1 is
a rare tumor typically located in the dermis and super-
ficial soft tissues of the lower limbs, but it may also occur in
other locations such as the upper limbs, head, and neck.2 It
commonly affects men of between 30 and 40 years of age,
although cases have also been reported in children. The tumor
manifests itself in the form of single lesion, although multiple
forms have been described.3 The tumors are usually benign, but
they may recur, and malignant cases have been described.4 It
shares morphological characteristics with angioleiomyoma,illo, PhD, José Ga vid González,
and Manuel Lahoz, MD, PhD
describe what they considered a transitional cell between
pericytes and smooth muscle cells of blood vessels. In 1996,
Requena et al6 suggested that some adult cutaneous myofibro-
mas were actually benign perivascular neoplasms composed of
cells with morphological, immunohistochemical, and ultra-
structural characteristics of immature pericytes or myoperi-
cytes. Later, in 1998, Granter et al1 used the terms
‘‘myopericytoma’’ or ‘‘perivascular myoma’’ to refer to these
neoplasms. The term ‘‘myopericytoma’’ was officially recog-
nized by the World Health Organization in 2002.7
Intravascular myopericytoma (IVMP) is an extremely rare
tumor. Only a very small number of cases have been reported,
the first description being that of McMenamin and Calonje in
2002,8 as a ‘‘long-standing myopericytoma that was entirely
located within the lumen of a subcutaneous vein.’’
Here we present a case of IVMP located in the heel of the
right foot and report a literature review of all cases of IVMP
described in the English literature.
Case Report
A 48-year-old man was treated by 3 different professionals
over the preceding 15 months period for a papillomatous or
warty lesion on the outer plantar side of the heel of the right foot,
with topical application of acid (salicylic and nitric acids),
cantharidin, and liquid nitrogen. There was nothing of relevance
in his medical history and no record of previous trauma to the
limb. Physical examination showed a minor, dry, discreetly
crusted, epidermal lesion with no clinical signs of papilloma.
However, palpation revealed a consistent, movable mass that
was painful on compression and lateral pinching (Figure 1).
Static biomechanical examination of the feet showed
pathological pronation of the subtalar joint. This was confirmed
by the dynamic examination, together with displacement and
torsion of the plantar heel fat.
Ultrasound showed a well-defined lenticular, homo-
geneous, hypoechoic nodule of lobulate appearance, about
12 12 12 mm, at a depth of about 7 mm, at a superficial
level in the fat pad (Figure 2). The patient had previously
received conservative treatments (orthotics and physical
therapy) that did little to alleviate the pain so the possibility
of surgery was raised.
Surgery, under local anesthetic block and tourniquet con-
trol, consisted an incision made on the lateral zone of the heel, in
the dorsal skin (Figure 3), and with a careful dissection of soft
tissue, through which the tumor was extracted in its entirety and
the wound was closed in a single plane. This surgical approach
allowed the patient to resume restricted ambulation for 48 hours
and almost normal ambulation thereafter. The pain disappeared
completely soon thereafter, and at 12 months postsurgery, therehe lesion.
cimen measured 1.5 0.4 cm. Macro-
nce showed an expansion of the dermis
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a lesion in the subcutaneous tissue, which had a venous-type
vascular structure, was dilated, and was partially occupied by a
proliferation of spindle-shaped cells exhibiting a ‘‘hemangio-
pericytomatous’’ focal pattern. The presence of vessels of
flattened endothelium surrounded by a concentric arrangement
of rounded or slightly spindle-shaped cells was evident. No
atypia was observed, and neither mitosis nor necrosis. Immu-
nohistochemistry showed these cells to express smooth muscle
actin (SMA) and caldesmon, but not CD34 antibody, desmin,
factor VIII, epithelial membrane antigen, or cytokeratins
(Figure 4). The resection margins were not compromised by
the lesion and the histopathological diagnosis is ‘‘biopsy of
1 right heel with IVMP.’’
MATERIAL AND METHODS
We performed a literature search in PubMed/Medline
covering January 2002 to October 2014, using the key term
‘‘intravascular myopericytoma.’’ This yielded 11 results, of
which only 5 corresponded strictly to IVMP. We excluded the
term ‘‘perivascular myopericytoma’’ and 2 cases were specifi-
cally excluded: one of intramural myopericytoma9 and the other
of digital artery IVMP.10 The reason for exclusions was that
they did not conform to the histopathological and immunohis-
FIGURE 1. Appearance of the lesion. Exploration and pinching
the tumor.tochemical characteristics described for IVMP.
This research followed the principles and standards of the
Declaration of Helsinki of 1975, last revised in Seoul in 2008.
FIGURE 2. Ultrasound showing a lenticular, homogeneous, and
hypoechoic nodule.
2 | www.md-journal.comThey have respected the principles of confidentiality and
patient autonomy.
In this case, ethical approval by an ethics committee was
not necessary because it is a necessary surgical treatment for the
patient. He was not included in any control group and no
experimental treatment was performed. The patient was
informed of his injury, diagnosis, and treatment. Informed
consent was given.
RESULTS
We found only 5 cases of IVMP; 2 were located in the
thigh, and 1 each in the oral mucosa, the leg, and the
periorbital region. The present case is therefore the first
reported case of IVMP in the foot. The evolution of the
literature cases ranged from 5 to 15 years. The age of the
patients (3 men and 2 women) ranged from 45 to 79 years,
with a mean of 59.8 years (Table 1).
DISCUSSION
There are some clinical differences between IVMP and
other myopericytomas. Although myopericytoma, in general,
manifests as lesions that may or may not be painful, all of the
IVMP cases reviewed presented with painful symptoms.
According to McMenamin and Calonje,8 this is probably caused
by the thrombus associated with the lesion.
FIGURE 3. Appearance of the resected tumor.Some authors have argued for the trauma/microtrauma
etiology of some tumors including myopericytoma.2 Regarding
IVMP, Xia et al12 report a case in which the patient had suffered




FIGURE 4. Overview of the intravascular lesion. (A) Hematoxylin and eosin (H&E) 5. Proliferation of spindle-shaped myopericytic cells
E
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tumor later appeared. McMenamin and Calonje8 refer to a
subcutaneous nodule that evolved slowly over the course of
with a characteristic concentric distribution—(B) H&E20; (C) H&
desmin (D, E), and express smooth muscle actin (F).the 10 years before the onset of IVMP. However, Ide et al11 refer
to a patient who had undergone surgery for a fatty tumor in the
same region 9 years before, but they did not believe that this had
TABLE 1. Cases of IVMP
Authors/Year Age/Sex Etiol
McMenamin and Calonje (2002)8 54/Male Previ
Ide et al (2007)11 45/Female Unkn
Xia et al (2009)12 54/Male Trau
Park et al (2010)13 79/Female Unkn
Ko et al (2011)14 67/Male Previ
IVMP¼ intravascular myopericytoma.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.any direct relationship with the IVMP. Ko et al14 describe a
patient who, for 15 years, had a slowly growing mass in the
same area in which the IVMP appeared. In the present case, the
10. The myopericytic cells express caldesmon (D), are negative fortorque exerted and the consequent shearing of the soft tissues
caused by the pronated subtalar joint could have been 1 of the
causes of the pain and perhaps of the trauma/microtrauma
ogy/Hypothesis Evolution, y Site
ous tumor 10 Thigh
own 9 Oral mucosa
ma 5 Leg
own 5 Infraorbital area
ous tumor 15 Thigh
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etiology of the tumor itself, as is the case with other similar
lesions.
Myopericytomas affecting viscera have been described
that seem to be related to the Epstein–Barr virus.15,16 In the
present case, the history of the wart or plantar papilloma for
which the patient was treated, although it was not confirmed by
anything except the clinical aspect, could mean that either the
infection itself or the aggressive treatment with acids or
caustics may have influenced the origin and development of
the IVMP.
Myopericytoma consists of a well-circumscribed, but not
encapsulated, mesenchymal proliferation comprising areas of
moderate cellularity with fusiform cells showing several layers
of concentric growth around small vessels interspersed with
other areas of abundant vascular slits of medium size and a
hemangiopericytoid pattern. Very few mitotic figures are
observed, and there is no necrosis. Immunohistochemistry of
the lesion is positive for muscle-specific actin, SMA, h-caldes-
mon, and focally for desmin, but is negative for S-100 protein,
CD31 antibody, CD34 antibody, factor VIII, human melanoma
black 45, and cytokeratin AE1–AE3. Unlike myopericytoma,
however, IVMP (as in the present case) resides completely
within the lumen of the subcutaneous vein and is not positive for
desmin (although McMenamin and Calonje8 reported that the
muscular wall of the vein in which the tumor is found stained
positively for desmin and SMA).
It is therefore suggested that there is a need to establish
a differential histopathological diagnosis with other tumors
and tumor-like lesions with which it shares clinical and
histopathological features, such as perivascular myoma,17,18
angioleiomyoma,19 hemangiopericytoma,5 myofibroma and
myofibromatosis,5,6,20,21 papillary endothelial hyperplasia,22,23
angiosarcoma,24,25 lobular capillary hemangioma (especially in
its intravenous forms),26 and intravenous glomus tumor,27,28
among others.
Diagnostic imaging does not show the vascular nature of
IVMP, although both magnetic resonance imaging11 and ultra-
sonography are useful for morphological assessment of the
tumor and its location, and for designing the best surgical
procedure. In the present case, the information provided by
ultrasonography enabled a surgical approach to be taken that
allowed outpatient postoperative recovery.
It is, however, likely that this particular IVMP is not the
first example in the foot because others may have been diag-
nosed by histopathology alone without immunohistochemical
tests. McMenamin and Calonje8 suggested that the case they
presented was actually the second, with the first having been
interpreted as an intravascular angioleiomyoma.29
Recently, in October 2014, Kara et al30 described ‘‘thin-
walled vessels with a concentric, perivascular gathering of
spindled myoid tumor cells’’ in hand. Furthermore, the possib-
ility that these lesions may be malignant4,5 suggests that the
histopathological study of vascular tumors should include
immunohistochemical tests.
REFERENCES
1. Granter SR, Badizadegan K, Fletcher CDM. Myofibromatosis in
adults, glomangiopericytoma, and myopericytoma. A spectrum of
tumors showing perivascular myoid differentiation. Am J Surg
Pathol. 1998;22:513–525.
Valero et al2. Laga C, Tajirian AL, Islam MN, et al. Myopericytoma: report
of two cases associated with trauma. J Cutan Pathol. 2008;35:866–
870.
4 | www.md-journal.com3. Mentzel T, Dei Tos AP, Sapi Z, et al. Myopericytoma of skin and
soft tissues. Clinicopathologic and immunohistochemical study of 54
cases. Am J Surg Pathol. 2006;30:104–113.
4. McMenamin ME, Fletcher CDM. Malignant myopericytoma:
expanding the spectrum of tumours with myopericytic differentia-
tion. Histopathology. 2002;41:450–460.
5. Dictor M, Elner A, Anderson T. Myofibromatosis-like hemangioper-
icytoma metastatizing as differentiated vascular smooth-muscle and
myosarcoma: myopericytes as a subset of myofibroblasts. Am J Surg
Pathol. 1992;16:1239–1247.
6. Requena L, Kutzner H, Hugel H. Cutaneous adult myofibroma: a
vascular neoplasm. J Cutan Pathol. 1996;23:445–447.
7. Fletcher CDM, Unni KK, Mertens F. Pericytic (perivascular)
tumours. World Health Organization Classification of Tumours.
Pathology and Genetics of Tumours of Soft Tissue and Bone. Lyon,
France: IARC Press; 2002:135–139.
8. McMenamin ME, Calonje E. Intravascular myopericytoma. J Cutan
Pathol. 2002;29:557–561.
9. Woollard AC, Southgate C, Blair JW. Intravascular myoperi-
cytoma of the superficial palmar arch. J Hand Surg Eur.
2007;32:475–476.
10. Mahapatra P, Dunne J, Colville RJ. Digital artery intravas-
cular myopericytoma: a rare cause of a painful finger. J Hand Surg
Eur Vol. 2014. doi: 10.1177/1753193414534380. [Epub ahead of
print].
11. Ide F, Obara K, Yamada H, et al. Intravascular myopericytoma of
the oral mucosa: a rare histologic variant in an uncommon location.
Virchows Arch. 2007;450:475–477.
12. Xia CY, Liu H, Xu T, et al. Intravascular myopericytoma beside the
shinbone: a rare histological variant. J Clin Pathol. 2009;62:862–
863.
13. Park HJ, Lee DR, Park MY, et al. A case of intravascular
myopericytoma. J Clin Pathol. 2010;63:847–848.
14. Ko JY, Choi WJ, Kang HS, et al. Intravascular myopericytoma: an
interesting case of a long-standing large, painful subcutaneous tumor.
Pathol Int. 2011;61:161–164.
15. Calderaro J, Polivka M, Gallien S, et al. Multifocal Epstein Barr
virus (EBV)-associated myopericytoma in a patient with AIDS.
Neuropathol Appl Neurobiol. 2008;34:115–117.
16. Lau PP, Wong OK, Lui PC, et al. Myopericytoma in patients with
AIDS: a new class of Epstein-Barr virus-associated tumor. Am J
Surg Pathol. 2009;33:1666–1672.
17. Mikami Y, Shiomi T, Manabe T. Perivascular myoma: case report
with immunohistochemical and ultrastructural studies. Pathol Int.
2002;52:69–74.
18. Squillaci S, Cecchetti D, Tallarigo F, et al. Myopericytoma-
type perivascular myoma located in the soft tissue of the foot:
a case report and review of the literature. Pathologica. 2005;97:378–
382.
19. Matsuyama A, Hisaoka M, Hashimoto H. Angioleiomyoma: a
clinicopathologic and immunohistochemical reappraisal with special
reference to the correlation with myopericytoma. Hum Pathol.
2007;38:645–651.
20. Beham A, Badve S, Suster S, et al. Solitary myofibroma in adults:
clinicopathological analysis of a series. Histopathology.
1993;22:335–341.
21. Daimaru Y, Hashimoto H, Enjoji M. Myofibromatosis in adults
(adult counterpart of infantile myofibromatosis). Am J Surg Pathol.
Medicine  Volume 94, Number 11, March 20151989;13:859–865.
22. Cisco RW, McCormac RM. Intravascular papillary endothelial
hyperplasia of the foot. J Foot Ankle Surg. 1994;33:610–616.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
23. Kato H. Two cases of intravascular papillary endothelial hyperplasia
developing on the sole. J Dermatol. 1996;23:655–657.
24. Meis-Kindblom JM, Kindblom LG. Angiosarcoma of soft tissue: a
study of 80 cases. Am J Surg Pathol. 1998;22:683–697.
25. Hottenrott G, Mentzel T, Peters A, et al. Intravascular (‘‘intimal’’)
epithelioid angiosarcoma: clinicopathological and immunohistochem-
Medicine  Volume 94, Number 11, March 201526. Cooper PH, McAlliser HA, Helwig EB. Intravenous pyogenic
granuloma. A study of 18 cases. Am J Surg Pathol. 1979;3:221–228.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.27. Beham A, Fletcher CD. Intravascular glomus tumour: a previously
undescribed phenomenon. Virchows Arch A Pathol Anat Histopathol.
1991;418:175–177.
28. Googe PB, Griffin WC. Intravenous glomus tumor of the forearm.
J Cutan Pathol. 1993;20:359–363.
29. Sajben FP, Barnette DJ, Barrett TL. Intravascular angioleiomyoma.
J Cutan Pathol. 1999;26:165–167.
Intravascular Myopericytoma in the Heel30. Kara A, Keskinbora M, Kayaalp ME, et al. An atypical presentation
ical analysis of three cases. Virchows Arch. 1999;435:473–478.of myopericytoma in palmar arch and review of the literature. Case
Rep Orthop. 2014;2014:1–3.
www.md-journal.com | 5
